Design of inhibitory peptide targeting Toxoplasma gondii RON4-human β-tubulin interactions by implementing structural bioinformatics methods.
Toxoplasma gondii an obligate intracellular parasite causes toxoplasmosis in homeothermic animals. Host invasion of this parasite is mediated by the formation of Moving Junction (MJ) complex which encompasses a network of microneme and Rhoptry Neck proteins (RONs) 2/4/5/8. Among these proteins, RON4 is the only cytosolic secretory protein that is considered as a crucial member, as it directly facilitates the motility of MJ complex by interacting with host tubulin. It is also prominently localized at the host-pathogen interface during the invasion, thus projecting it as a potential drug target. The structure of RON4 is yet to be crystallized. Hence, in this study, fold recognition and Free Energy Landscape sampling was performed to predict the plausible 3D structure of RON4. Further, its interacting pattern with the reported crystal structure of human tubulin was analyzed using molecular docking. Subsequently, a β-tubulin based inhibitory peptides were derived based on its interacting interface observed in RON4-β-tubulin docked complex. Following which, a stepwise validation of these peptides for various physico-chemical properties and its homology with antimicrobial peptides were also screened. The peptide (RT_pep) surpassing all these validation filters was modeled and its stability was analysed by Molecular Dynamics simulation. To validate further, the stable conformation of the RT_pep was docked to RON4. Finally, essential molecular dynamics simulation was conducted to determine the stability and atomic motions of native RON4 and also to decipher its association with β-tubulin and RT_pep. All these analyses cumulatively suggest the therapeutic potential of RT_pep in targeting toxoplasmosis.